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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Pusch et al. 
To Be Assigned 
Herewith 

METHOD AND DEVICE FOR DETECTING THE 
DIRECTION OF MOVEMENT OF A MOBILE DATA 
MEMORY, PARTICULARLY IN AN IDENTIFICATION 
SYSTEM 

To Be Assigned 

To Be Assigned 



t £ 



Assistant Commissioner for Patents 
Washington. DC 20231 



Sir: 



follows: 



PRELIMINARY AMENDMENT 



Kindly amend the above-identified application before examination as 



IN THE SPECIFICATION : 

Please substitute the originally-filed specification with the Substitute 
Specification which is enclosed herewith. A comparison document showing the 
differences between the translation of the originally-filed specification and the enclosed 
Substitute Specification is also enclosed herewith. 



NY02:361 390.1 



1 



A34854-PCT-USA (071308.0279) 

PATENT 



IN THE CLAIMS : 

Please amend original claims 1-14 as follows: 

1 . (Amended) A method for detecting the direction of movement of a mobile 
data memory along a movement path, comprising detecting data signals of a mobile 
data memory in at least two different receiving locations along the movement path, 
comparing changes in the data signals at the receiving locations, and defining therefrom 
an indicator for the direction of movement of a mobile data memory. 

2. (Amended) The method according to claim 1 , wherein the indicator is 
defined by comparison of changes in received field strengths of data signals at the 
receiving locations. 

3. (Amended) The method according to claim 2, wherein weighting factors 
are derived by comparison of the received field strengths of the data signals at the 
receiving locations in such a way that a higher or lower weighting factor is allocated to a 
data signal with a stronger or weaker received field strength. 

4. (Amended) The method according to claim 3, wherein the indicator is 
defined by evaluation of the data signals weighted with the weighting factors. 

5. (Amended) The method according to claim 1 , further comprising defining 
the indicator by comparison of the data signals' type at the receiving locations. 
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6. (Amended) The method according to claim 1 , further comprising decoding 
the received data signals, and defining their logical content. 

7. (Amended) The method according to claim 6, wherein the indicator is 
defined by evaluation of a temporal sequence of the logical content of the data signals 
at the receiving locations. 

8. (Amended) The method according to claim 6, wherein the logical content 
of the data signals is allocated to mobile data memories. 

9. (Amended) A device for carrying out the method according to claim 1 , 
comprising an adaptive receiver having at least two antennas for the reception of data 
signals which are disposed along a movement path of a mobile data memory, and an 
evaluation unit which is connected to the antennas and which defines an indicator for 
the direction of movement of a mobile data memory from the data signals. 

1 0. (Amended) The device according to claim 9, further comprising a 
transceiver for two-way exchange of data signals with mobile data memories and which 
contains the adaptive receiver device. 

1 1 . (Amended) The device according to claim 9, wherein the antennas have 
antenna radiation diagrams which are aligned and focused along the movement path of 
mobile data memories. 

12. (Amended) The device according to claim 1 1 , wherein the radiation 
diagrams have an overlap in relation to one another which is as limited as possible. 
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1 3. (Amended) The use of the method according to claim 1 in an identification 
system having a mobile data memory attached to mobile goods, whereby data 
characterizing the respective goods are stored in the mobile data memory. 

14. (Amended) The device according to claim 9 for use in an identification 
system having a mobile data memory attached to mobile goods, whereby data 
characterizing the respective goods are stored in the mobile data memory. 
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REMARKS 



By this Preliminary Amendment, applicants amend originally-filed claims 1-14 



to comply with the U.S. Patent and Trademark Office practice and standards. No new 
matter has been added to the application. Amendments to the claims do not address 
any issues of patentability, and the amended claims are provided to place the 
application in better condition for allowance. 



Likewise, the amendments to the specification are provided to correct 



grammatical and syntactical errors in the originally filed application. No new matter has 
been introduced into the application. 

The amendments to the "Claims" are reflected in the attached "Version With 
Marked Changes Made." 

Favorable consideration on the merits is respectfully requested. 

Respectfully submitted, 



Dated: December 13, 2001 




BAKER BOTTS L.L.P. 
30 Rockefeller Plaza, 44th floor 
New York, New York 1 0il 2-0228 
(212) 408-2562 
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Version With Marked Changes Made 



WE CLAIM : 

4-; A -mathod-fer detesfeg lhe-direction--of---me v em0Bt-- 0 f--a^-^ 

me m ory ( MDS) along a movement path (2), characterized in that 

1. (a)- A methodiojjetectina the^direct ion oJJpo^j^^ 
me niQQL (MDS) along a movem en t path (2), characteriz o d in tha t alonc a m ovement 
oath, comprising detecting data signals (fca.,icd) of a mobile data memor y (MDS) are 
d e t e cted in at least two different receiving locations (Pa...Pd) along the movement 
path434. comparina changes in the data signals (fca..icd) are compared at the 
receiving locations (Pa...Pd). and t h o r of r o m , and definino therefrom an indicator a n 
indicator fV) is defined f or the direction of movement of a mobile data memorv4M&S4.. 

(b) Ghang es te4he- data ■■sign als (fca..icd) ar e com par ed at the 

an indicator (V) is def i n e d fDF 4he directtoR of movement of a rfieMe 



tha twherein the indicator (V) for tho diroction of movomont is defined throughb ;^ 
comparison of changes in tj^received field strengths (Ca...Cd) of data signals 
(fca.,.fcd) at the receiving locations (Pa...Pd) . 

Tho m e thod as claimed in claim 1 or 2, charactorizod in that through 




2. 



The method 



4f ^accordina to claim 1 , characterizod in 
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signals (fca...fGd) at the receiving locations (P a.,,Pd), weighting factors (ga...gd) are 
derived in such a way that 

3. i ^The method according to claim 2. wherein we ighting factors are 
derived by -:ic;:;j;aj2s^^^^^^^^^ strengths fCa.,.Cd) of tho data signals 
rfna...fcd) of the data si gnals at the receiving locations fPa.,.Pd), weighting factors 
(qn...qri) a r o derivod in su ch a w ay that in such a wav that a higher or lower weighting 
factor (ga.,.gd) is allocated (fga...fgd) to a data signal (fca..icd) w ith a stronger or 
weal<er received field strength (Ca,..Cd) . 

4. The method as claimed in accordino to claim 3, charactorizod in 
tha twherein the indicator (V) for the d i rection of mov e ment is defined throughb ^ 
evaluation of the data signals (fga..igd) weighted with the weighting factors (ga,.,gd). 

5. The method as claimed in on e of the pr e ceding claims, characterized in 
tha taccordino to claim 1 . further comprising defining the indicator (V) for the direction of 
movement is dofinod throughb ^ comparison of the data signals' type of data signals 



6. The method as claimed in one of the preceding claims, characterized in 
tha taccording to claim 1. further comprising decoding the received data signals 
(fca.,icd) are decod e d^ and defining their logical content-defif^. 



tha twherein the indicator (V) for tho direction of movement is defined throughb ]^ 



it the receiving locations 



The method 



iccording to claim 6, characterized in 
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evaluation of thea temporal sequence of the logical content of the data signals at the 
receiving locations (Pa ...Pel) . 

8. The method nr. dnimed in accordinc to claim 6 or 7, charactorizod in thatg ^ 
wherein the logical content of the data signals (fc a ...fcd) is allocated to mobile data 
memories-(MDS). 

9: A d o vice to carry out tho mothod as claimed in ono of th e pr e c e ding 

claims, charactoriz o d by an adaptivo rocoiv o r d o vice (3) with 

(a) at loast two antennas (a1 ...dl) at lo a s t f o r the reception of dat a 

64gftal6-(fza...fzd), whieh-af6-4ispQse4-alofig the mov e ment path (2) of a mobile data 
memory (MDS), and with 

9. g ^A device for can-vina out the method according to claim 1 . comprisina 
an adaptive receiver having at least two antennas at l oast two antennas (a1 ...dl ) at l e ast 
for the receotion of data signals (fza...fzd). which are disposed along th o mov e ment 
pnth (?) nf n mnhlla d f jtn mnmorv (MBS), and with a movement oath of a mobile data 
memory, and an evaluation unit {34)rwhich is connected to the antennas (a1...d1) and 
which defines an Indicator {V)-for the direction of movement of a mobile data memory 
(MDS) from the data signals (fza...fzd) . 

10. The device a s c l aimed in accordina to claim 9, characterized^ rihgr 
b vcomprisina a transceiver deviee-for two-way exchange of data signals with mobile 
data memories (MDS), and which contains the adaptive receiver device-(3). 

1 1 . The device as claim e d in accordino to claim 0 or 1 0, charactorizod b>^ 
wherein the antennas (a1...d1^ have whes eantenna radiation diagrams^Mjeh are 
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aligned and focused as aoouratoly ac po o o i b l o along the movement path (2)-of mobile 
data memories-(MOS). 

12. The device nr. nlnlmed in accordina to claim 1 1 , character i zed in 
tha 4wherein the radiation diagrams of tho antonnao (a1 ...dl) have an overlap in relation 
to one another which is as limited as possible. 

13. The use of athe method nr. dnimaH in nnfl nf cLq l ms accordina to claim 1 1© 
8-in an identification system which at loast has havina a mobile data m e mories 
MOS 4memorv attached to mobile goods, whereby data characterizing the respective 
goods are stored in athe mobile data memor y (MPS) . 

14. The use of a device f in nin i mad in one of daims accordinq to claim 9 tefcr 
4 3use in an identification system which at least has havina a mobile data m e mori e s 
^MQS ^memorv attached to mobile goods, whereby data characterizing the respective 
goods are stored in athe mobile data memory-(MDS). 
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30 ROCKEFELLER PLAZA 



NEW YORK, NEW YORK 101 12 



TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, WOLFGANG PUSCH, MARTIN SCHIEFER, and 
PETER-ERNST VEITH, all citizens of Austria, whose post office addresses are 
Getreidemarkt 13/35, A-1060 Wien, Austria; Birkengasse 33, a-3100 St. Polten, Austria; 
and Peter- Jordan-Str. 88/6, A-1190, Wien, Austria; respectively, have invented an 
improvement in: 

METHOD AND DEVICE FOR DETECTING THE DIRECTION 
OF MOVEMENT OF A MOBILE DATA MEMORY, 
PARTICULARLY IN AN IDENTIFICATION SYSTEM 

of which the following is a 



[0001] The invention relates to a method and device by which the direction of movement 
of a mobile data memory can be detected in a contactless and simplified manner in an 
identification system. 



[0002] In stationary production and conveyance systems, a multiplicity of objects or 
goods must normally be moved as quickly and fi-eely as possible with the aid of technical 
conveyance devices, e.g., conveyor belts. The objects may be of varying types, e.g.. 



SUBSTITUTE SPECIFICATION 



FIELD OF THE INVENTION 



BACKGROUND OF THE INVENTION 
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packages in a dispatch device, assembly parts in a production system, items of luggage in 
a conveyance system and many more. It is normally necessary to detect quickly and 
easily the type and condition of the objects currently at specific locations in the system. 
To do this, the objects are provided with mobile data memories which contain data 
characterizing the type and current condition of the objects, and stationary 
communications devices are placed at specific locations in the system which are usually 
connected to a central data processing device. The communications devices enable 
contactiess reception of data signals which are transmitted by the mobile data memories 
□ usually via a radio-based data transmission path. Depending on the system type, the 

13 communications devices may be a receiver device, or a transceiver device which enables 

N two-way exchange of data signals with the mobile data memories. 

L [0003] A system for contactiess detection of data signals of the type described above is 

% also referred to as an identification system. If, for example, in a production process, 

15 objects provided with mobile data memories are moved into the vicinity of a selected 

It I 

location, a proximally located receiver or transceiver device can detect data signals from 
the mobile data memories of those objects which are currently located within its detection 
area, in a contactiess manner. The data contained in these data signals can be decoded 
with the aid of a higher-order central data processing device and evaluated for different 
purposes, e.g., to track the movement of the objects provided with the mobile data 
memories, and depending thereon, to control operating means of the relevant technical 
system. The data can also be updated and then sent back to the mobile data memories in 
the form of data signals. 
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[0004] In technical systems, individual goods may have different directions of movement 
in the flow of goods. In practice, goods may, under certain circumstances, be moved by 
one or more conveyance devices in one direction or in the opposite direction. Thus, 
goods may, at a specific location (e.g., at a gate), move into a production device, or leave 
this device at the same location after processing. If the direction of movement of 
individual goods can be detected at such locations, further parts of the production device 
can be controlled with this information. 

[0005] The direction of movement of goods has hitherto normally been determined in 
technical systems with the aid of light barriers, switching means and the like. This is 
expensive since on conveyance means additional electromechanical components need to 
be attached which serve exclusively to detect the direction of movement. A further 
disadvantage is that it is possible only to detect the direction of movement of a flow of 
goods which are generally similar. A particular problem occurs if the direction of 
movement of individual goods is to be detected since in conventional systems it is not 
immediately possible to detect simultaneously the type and current condition of 
individual goods and their direction of movement, and to relate them to one another. 

SUMMARY OF THE INVENTION 
[0006] The object of the present invention is to provide a method and a device with 
which the direction of movement of mobile data memories can be detected in a 
contactless manner and, as far as possible, without an additional outlay in terms of 
technical components. In the method according to the present invention, in at least two 
different receiving locations along a movement path of a mobile data memory, data 
signals of said memory and changes in these data signals are detected. An indicator for 
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the direction of movement of the mobile data memory can be defined from a comparison 
of these parameters. 

[0007] An advantage of the method according to the present invention is that the 
direction of movement is detected exclusively using data signals which the mobile data 
memories transmit for the purpose of communicating with a receiver or transceiver 
device. Thus the data signals can be used in a dual manner, i.e., as a carrier for data, and 
as a medium for identification of a direction of movement. If data signals of this type are 
received in at least two receiving locations positioned along the movement path of the 
data memories, the direction of movement of the data memories can be detected from a 
comparison of changes in these data signals. No additional separate components, e.g., 
Hght barriers and the like, are thus required. Instead, the direction of movement can be 
detected in addition to the data exchange between mobile data memories and a receiver or 
transceiver device in a contactiess, all-electronic manner. 

[00081 In one preferred embodiment of the method according to the present invention, 
the indicator for the direction of movement is defined through a comparison of changes in 
the received field strengths of a data signal at the receiving locations. The data content of 
the data signal is irrelevant. Instead, by comparing, for example, the increases and 
decreases in the received field strengths of the data signal in at least two receiving 
locations, it is possible to detect whether the mobile data memory which transmits tiiis 
data signal is moving away from or toward a receiving location. Following evaluation of 
the received field strengths, the data signal can be decoded in a conventional manner and 
the data content can be fixrther processed. 
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[0009] In another preferred embodiment of the method according to the present 
invention, weighting factors are derived through a comparison of the received field 
strengths of the data signals at the receiving locations in such a way that a high or low 
weighting factor is allocated to a data signal which has a strong or weak received field 
strength. The result is that data signals from those receiving locations which are close to 
the mobile data memory and thus have high reception quaUty are further ampUfied, 
whereas the data signals fi:om receiving locations which are further away fi:om the 
mobile data memory and thus have lower reception quality are further attenuated. The 
signal-to-noise ratio, and therefore reception quality are thus improved. 

[0010] The adaptation of the data signals by mcms of weighting can be exploited in 
two ways. First, in a downstream evaluation unit, using all instantaneously available data 
signals fi-om the individual receiving locations and taking into accoimt their weighting, an 
optimum summation data signal can be synthesized which has the highest possible signal- 
to-noise ratio and can thus be decoded as far as possible without errors. Second, the 
indicator for the direction of movement can also be advantageously defined through 
evaluation of the data signals and weighted with the weighting factors, i.e., adapted. 
Thus, the selectivity of the direction of movement detection can thereby be improved. 

[0011] In a further preferred embodiment of the method according to the present 
invention, the indicator for the direction of movement can be defined through a 
comparison of the type of data signals. Accordingly, a receiver or transceiver device can 
evaluate whether the data signals received at the receiving locations are extemal signals 
or user data signals. By tracking the reception of a data signal at the individual receiving 
locations, its type having been identified in particular as a user data signal, it is similarly 
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possible to detect whether an associated mobile data memory is moving away from or 
toward a receiving location. In this case a data signal, after its evaluation for the purpose 
of identification of the direction of movement, can be decoded in a conventional manner 
and its data content can be fiirther processed. 

[0012] In another preferred embodiment the method according to the present invention, 
data signals which are received at different receiving locations are not evaluated for the 
purpose of identification of the direction of movement until they have been decoded and 
their logical content defined. This embodiment offers the advantage that no different 
conditions of the data signals need to be used to detect the direction of movement and to 
process the logical content of the data signals. Instead, the data signals received at the 
receiving locations are decoded in a conventional manner and are then available for 
further processing, e.g., in a binary data processing unit. As one of these processing 
steps, the indicator for the direction of movement can then be defined in the data 
processing unit through evaluation, in particular, of the temporal sequence in which 
individual data signals have been received at the receiving location and through 
comparison of their content. If, for example, a data signal, which can be allocated 
following decoding to a specific mobile data memory, is successively received at 
different receiving locations, it is possible to detect from the temporal sequence of this 
reception whether the mobile data memory which transmits this data signal is moving 
away from or toward a receiving location. 

[0013] The aforesaid embodiment of the method according to the present invention offers 
the fiirther advantage that the logical content of data signals can be uniquely allocated to 
individual mobile data memories following decoding. As a result, it is possible to detect 
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the direction of movement of a plurality of mobile data memories which successively or 
virtually simultaneously pass the receiving locations along the movement path. 

[0014] Furthermore, an indicator for the direction of movement can also be defined by 
simultaneously using a pluraHty of the above-described methods. The data signals can 
thus advantageously be evaluated simultaneously taking into account not only their field 
strength but also their logical data content which is available following decoding. 

[0015] A preferred device for carrying out the method according to the present invention 
comprises an adaptive receiver which has at least two antennas which are disposed along 
the movement path of a mobile data memory and enable at least the reception of data 
signals. The antennas are connected to an evaluation unit which defines an indicator for 
the direction of movement of a mobile data memory fi-om the received data signals. A 
transceiver device, which contains the adaptive receiver device as a component, is 
advantageously provided for two-way exchange of data signals with mobile data 
memories. 

[0016] The method according to the invention and the device suitable for carrying it out 
can be used particularly advantageously in an identification system which has at least 
mobile data memories fitted to mobile goods, and in which data characterizing the 
relevant goods are stored in a mobile data memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] The present invention is described in greater detail below in connection with the 
following drawings, in which: 
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Figure 1 illustrates a first device, which is particularly suited to carrying out the 
method according to the invention, and in which a mobile data memory enters the 
detection area; 

Figure 2a illustrates another device suited to carrying out the method according to 
the invention supplement to the design shown in Figure 1 in which adaptation of the data 
signals received at different receiving locations is additionally carried out, and in which a 
mobile data memory, by way of example, similarly enters the detection area; and 

Figure 2b generally corresponds to Figure 2a, however, unlike Figure 2a, the 
mobile data memory has partially passed through the detection area. 

DETAILED DESCRIPTION OF THE INVENTION 
[0018] The block diagram in Figure 1 shows, on the left-hand side, a typical mobile data 
memory MDS, which moves along a movement path 2 in a first direction VI, i.e. on the 
page plane from top to bottom. The radiation area of the data signals transmitted by the 
mobile data memory MDS is represented in Figure 1 by a curved field line Smds. The 
received field strength of the data signals is intended to have a matching value along this 
field line. Corresponding field lines could be drawn in the form of rings inside or outside 
the field line Smds. These field lines would then represent higher or lower received field 
strength values. However, additional field lines of this type are not shown in the Figure 
for the sake of simpUcity. 

[0019] Figure 1 furthermore shows, on the right-hand side, a receiver device 3 which 
contains four parallel channels 3a-3d. Each channel contains an antenna al-dl, which is 
disposed at a receiving location Pa-Pd along the movement path 2. The reception ranges 
of the antennas al-dl are similarly represented in Figure 1 by bubble-shaped field lines 
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Ca-Cd. The sum of these "reception lobes" Ca-Cd forms the detection area of the 
device 3. The arrangement shown in Figure 1 can also be referred to as an "adaptive 
antenna." Here, a specific number of equivalent antennas disposed along a movement 
path are interconnected in one line. Their "reception lobes" Ca-Cd are aligned and 
focused as accurately as possible and have a minimal overlap in relation to one another. 

[0020] The antennas al-dl receive the data signals transmitted by the mobile data 
memory MDS in the form of radio-frequency antenna signals fca-fzd. These signals are 
in each case fed to a receiver a2-d2, which forms intermediate-frequency antenna signals 
fza-fzd therefrom. These signals are fed to a processing unit 32, which synthesizes a 
processed summation data signal fs. This signal is finally decrypted in a demodulator 33 
and is then available as a decoded, preferably digital, data stream fd for fiirther 
processing. Digital computing units suitable for this purpose are not shown further in the 
Figure for the sake of simplicity. 

[0021] In Figure 1, the data signals of the mobile data memory MDS are detected in the 
form of the four antenna signals fza-fzd. The reception differs at the four receiving 
locations Pa-Pd due to the relative position of the mobile data memory MDS in relation 
to the individual antennas al-dl. The reception is subject to changes due to the 
movement of the mobile data memory MDS along the movement path 2. If these 
changes in the reception of the data signals fca-fcd are compared at the individual 
receiving locations Pa-Pd, an indicator V for the direction of movement of a mobile data 
memory MDS can be defined therefrom. 
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[0022] According to an embodiment of the method according to the invention, the 
indicator V can be defined through a comparison of changes in the received field 
strengths of the data signals at the receiving locations Pa-Pd. As a result, the antenna 
signal fed of the antenna dl closest to the mobile data memory MDS has the greatest 
amphtude, whereas the antenna signal fca of the antenna al, furthest away from the 
mobile data memory, has the smallest amplitude. The amplitudes of the antenna 
signals fcb and fee of the intermediate anteimas bl and cl have corresponding 
intermediate values. If the mobile data memory MDS moves along the movement path 2 
in direction VI, the amplitude of the antenna signal fee of the antenna cl is maximized 
after a specific time, etc. These changes can be evaluated in such a way that an indicator 
for the direction of movement of the mobile data memory MDS is derived. 

[0023] As shown in Figure 1, the intermediate-frequency antenna signals fza-fzd are fed 
for this purpose to an evaluation unit 31, which provides the indicator V for the direction 
of movement through comparison of the temporal sequence of the amplitude values of 
the antenna signals from the individual receiving locations. If, in a different case (not 
shovra), the movement of the mobile data memory were not parallel with but at a specific 
angle to the hne of the antennas al-dl, the indicator V would indicate the tangential 
component of the direction of movement. 

[0024] According to a further embodiment of the method according to the present 
invention, the indicator V can also be defined through evaluation of the temporal 
sequence of the logical content of the data signals at the receiving locations Pa-Pd, To do 
this, the received data signals fca-fcd are decoded and their logical content compared. It 
is particularly advantageous in this embodiment if the radiation diagrams of the antennas 
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al-dl are aligned and focused as accurately as possible along the movement path 2 of the 
mobile data memory MDS; and if necessary, the radiation diagrams of the antennas al-dl 
additionally have an overlap in relation to one another which is limited as far as possible. 
In the example shown in Figure 1, the bubble-shaped field lines Ca-Cd overlap one 
another only slightly. 

[0025] The consequence of the application of this embodiment to the example shown in 
Figure 1 is that, due to the position of the mobile data memory MSD, decodable data 
signals can be detected if necessary only by the antennas dl and cl . Decoding can be 
carried out in tum in the evaluation unit 3 1 . If the data memory MSD moves in direction 
VI, decodable data signals can be detected, e.g., by the antennas cl and bl. These 
changes in detectability can be evaluated by the evaluation unit 31 to form the 
indicator V for the direction of movement. 

[0026] If, for example, in addition to the mobile data memory MSD, a second data 
memory MSDx were to move along the movement path 2 under certain circumstances in 
the opposite direction V2, i.e. in the page plane of Figure 1 from bottom to top, other 
antennas, e.g., antennas al and bl, could receive its data signal, whereas the antennas dl 
and cl would receive the data signal of the data memory MSD. The evaluation unit 3 1 
can distinguish between these data signals following decoding and allocate them to the 
corresponding mobile data memories MDS or MDSx on the basis of their logical content. 
It is thus possible to detect simultaneously the directions of movement of a plurality of 
data memories, for example, as shown in Figure 1 the direction VI of the data memory 
MDS, and the opposite direction V2 of the data memory MDSx. 
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[0027] The receiver 3 can also be designed as a transceiver device for two-way exchange 
of data signals with mobile data memories. In such a case, the receiver device shown in 
Figure 1 forms part of the entire device and each channel 3a-3d would additionally 
contain transmitters to transmit data signals. For the sake of simpUcity these are not 
shown. 

[0028] A further embodiment of the invention is described below with reference to 
Figures 2a and 2b. Here, weighting factors ga-gd are additionally derived, preferably in 
the evaluation unit 31, from the received field strengths Ca-Cd of the data signals fca-fcd 
at the receiving locations Pa-Pd in such a way that a higher or lower weighting factor is 
allocated to a data signal with a strong or weak received field strength. As explained 
above, strong received signals are thereby further amplified, whereas weak received 
signals are further attenuated. In Figure 2a, weighting units a3-d3 are additionally 
provided for this purpose in each channel 3a-3d, whereby the intermediate-frequency 
antenna signals fea-fzd are converted, by applying the weighting factors ga-gd, into 
weighted data signals fga-fagd. The latter are in turn fed to the processing unit 32, which 
synthesizes the processed summation data signal fs. This has a particularly high signal- 
to-noise ratio and can therefore be decoded in a particularly error-free maimer in the 
demodulator 33. 

[0029] The equal-sized, bubble-shaped field hnes Ca-Cd from Figure 1 are represented in 
the detection area 1 in Figure 2a by broken lines, and the field hnes Cga-Cgd which are 
produced as a result of weighting, are represented by continuous lines. Since the 
reception of data signals of the mobile data memory MDS increasingly deteriorates from 
the antenna dl to the antenna al due to the distance relationships, the antenna signal of 
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the antenna dl is evaluated as particularly strong and the antenna signal of the antenna al 
is evaluated as particularly weak. This causes an apparent swelling or shrinking of the 
field lines Cga-Cgd compared with the original conditions Ca-Cd. The weighting thus 
causes an apparent change in the reception ranges of the antennas al-dl. If the mobile 
data memory MDS moves within the detection area, the individual reception 
characteristics of the antennas apparently change as a result of the re-adjustment (effected 
by the weighting) of the amplitudes of the individual data signals fga-fgd. The resulting 
reception characteristic of all antennas thus appears to follow the mobile data memory 
MDS in its movement along the movement path 2. As explained above, an arrangement 
of this type can also be referred to as an "adaptive antenna." 

[0030] Figure 2b shows the condition of the weighting which is set when the mobile data 
memory MDS moves. Here the data memory is located in a position opposite the 
receiving locations Pb-Pc and therefore opposite the antennas bl, cl . The data signals 
fgb, fgc are amplification-weighted, whereas the data signals fga, fgd are attenuation- 
weighted. This results in the apparent swelling or shrinking of the reception 
characteristics Cgb, Cgc and Cga, Cgd shown in Figure 2b. 

[0031] Figure 2a, the weighted data signals fgd-fga thus contribute with decreasing 
weighting to the formation of the processed summation data signal fs. In Figure 2b, the 
weighted data signals fgb, fgc contribute accordingly with a higher weighting and the 
weighted data signals fga, fgd with a lower weighting to the formation of the processed 
summation data signal fs. The indicator for the direction of movement can also be 
advantageously defmed through evaluation of the data signals weighted with the 
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weighting factors, i.e., adapted. The selectivity of the detection of the direction of 
movement can also be improved thereby. 
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ABSTRACT OF THE DISCLOSURE 
In at least two different receiving locations (Pa-Pd) along the movement path (2) 
of a mobile data memory (MDS), data signals (fca-fcd) of the data memory are detected, 
the changes in the data signals relative to the receiving locations are compared, and m 
indicator (V) for the direction of movement is delBned therefrom. The indicator is 
advantageously defined through comparison of the received field strengths or the 
temporal sequence of the logical content or the type of the data signals at the receiving 
locations* 
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TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, WOLFGANG PUSCH, MARTIN SCHIEFER, and 
PETER-ERNST VEITH, all citizens of Austria, whose post office addresses are 
Getreidemarkt 13/35, A-I060 Wien, Austria; Birkengasse 33, a-3100 St. Polten, Austria; 
and Peter- Jordan-Str. 88/6, A-1 190, Wien, Austria; respectively, have invented an 
improvement in: 

METHOD AND DEVICE FOR DETECTING THE DIRECTION 
OF MOVEMENT OF A MOBILE DATA MEMORY, 
PARTICULARLY IN AN IDENTIFICATION SYSTEM 

of which the following is a 

SPECIFICATION 

FIELD OF THE INVENTION 
f 00011 The invention relates to a method and device bv which the direction of movement 
of a mobile data memory can be detected in a contactless and simplified marin er in an 
identification svstem. 

BACKGROUND OF THE INVENTION 

100021 fOOOlf-In stationary production and conveyance systems, a multiplicity of objects 

or goods must normally be moved as quickly and fi-eely as possible with the aid of 

technical conveyance devices, e.g.^ conveyor belts. The objects may be of varying types, 
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thereon, to control operating means of the relevant technical system. The data can also 
be updated and then sent back to the mobile data memories in the form of data signals. 

rO0041 fOOOSfln technical systems, individual goods may have different directions of 
movement in the flow of goods. In practice, goods may, under certain circumstances, be 
moved by one or more conveyance devices in one direction or in the opposite direction. 
Thus, goods may, at a specific location^ {e.g.^ at a gate], move into a production device, 
o r, for example, leave this device at the same location after processing. If the direction of 
movement of individual goods can be detected at such locations, further parts of the 
production device can be controlled with this information. 

[00051 [0004] The direction of movement of goods has hitherto normally been 
determined in technical systems with the aid of Ught barriers, switching means ^d the 
like. This , on the one hand, is expensive^ sinc e, for example, on conveyance means; 
additional , normally electromechanical^ components need to be attached^ which serve 
exclusively to detect the direction of movement. However, aA furthe r perceived 
disadvantage is that it is thus-possible only to detect the direction of movement of flow sg 
flow of goods which are a sgenerally simila r as possible . In such arrangements, aA 
particular problem occurs if the direction of movement of individual goods is to be 
detected^ ^ since in conventional systems^ it is not immediately possible to detect 
simultaneously at least t he type an d, under certain circumstances, the current condition of 
individual goods and their direction of movement^ and to relate them to one another. 
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[0005] The object of the invention is to indica t o a method and a dev i ce with which th e 
aBdT^^4m^-aS" pos s ibl e ^' without a dd^^^ 

[0006] This object is achieved with the method and devices indicated in the claims. 
Advantageous further de s igns of the invention are contained in the further subclaims. 

SUMMARY OF THE INVENTION 
[0006] f0007I -The object of the present invention is to nrovide Th e object of the inventi on 
is to indicate a.mcthod and a device with which the direction of movement of mobile data 

an additional outlay in tcpnsgf technical components. In the method according to the 
present invention, in at least two different receiving locations along the§ movement path 
of a mobile data memory, data signals of said memory and changes in these data signals 
are detecte d at or relative t o the receiving locations . An indicator for the direction of 
movement of the mobile data memory can be defined fi^om a comparison of these 
parameters. 

10007] [00081 TheA n advantage of the method according to th e present invention is that 

the direction of movement is detected exclusively using data signals which the mobile 

data memories transmit for the piupose of communicating with a receiver or transceiver 

device. T hi s is p a rticularl y advantage ous, sinc e Thus the data signals can thus be used in 

a dual manner, i.e., on the one hand, as a carrier for data^ an d, on the other hand, as a 

medium for identification of a direction of movement. If data signals of this type are 

received in at least two receiving locations positioned along the movement path of the 
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data memories, the direction of movement of the data memories can be detected from 
the§ comparison of changes in these data signals. No additional separate components, 
e.g.^ light barriers and the like, are thus required. R^beFMgts^, the direction of 
movement can be detected in addition to the data exchange between mobile data 
memories md a receiver or trmsceiver device in a contactless, all-electronic manner. 

[00081 [0009] In a firr.t defiig n one preferred embodiment of the method according to the 
present invention, the indicator for the direction of movement is defined through a 
comparison of changes in the received field strengths of a data signal at the receiving 
locations. The data content of the data signal is irrelevant-tee. feth^^gteid, 
throu^ s ^b y comparisons comparing . particularly for e fexamp le. the increases and decreases 
in the received field strengths of the data signal in at least two receiving locations, it is 
possible to detect whether the mobile data memory which transmits this data signal is 
moving away from or toward a receiving location. Following evaluation of the received 
field strengths, the data signal can be decoded in a conventional manner and the data 
content can be fiirther processed. 

[00091 [0010] In a further desig n another preferred embodiment of the method according 
to th e present invention, weighting factors ^e derived through a comparison of the 
received field strengths of the data signals at the receiving locations in such a way that a 
high or low weighting factor is allocated to a data signal which has a strong or weak 
received field strength. The result of tliis is that data signals from those receiving 
locations which are close to the mobile data memory and thus have high reception quality 
are further amphfied, whereas the data signals from receiving locations which are fiuther 
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away from the mobile data memory and thus have lower reception quality are further 
attenuated. The signal-to-noise ratio^ and therefore reception quality are thus improved. 

[00101 [0011] T he adaptation of the data signals by means of weighting can be exploited 
in two ways. On the one han dF irst > in a downstream evaluation unit, using all 
instantaneously available data signals from the individual receiving locations and taking 
into accoimt their weighting, an optimum summation data signal can be synthesized 
which has the highest possible signal-to-noise ratio and can thus be decoded as far as 
possible without errors. On the other han d Second , the indicator for the direction of 
movement can also be advantageously defined through evaluation of the data signals and 
weighted with the weighting factors, i.e.^ adapted. ¥h eThus, the selectivity of the 
direction of movement detection can thereby be improved. 

[00111 [0012] In a further deska ^preferred embodiment of the method according to the 
present invention, the indicator for the direction of movement cm be defined through a 
comparison of the type of data signals. He ^Accordinglv , a receiver or transceiver device 
ca n, in particular, evaluate whether the data signals received at the receiving locations are 
extemal signals or user data signals. By tracking the reception of a data signal at the 
individual receiving locations, its type having been identified in particular as a user data 
signal, it is similarly possible to detect whether an associated mobile data memory is 
moving away from or toward a receiving location. In this case also, a data signal, 
foUowin s after its evaluation of its type for the purpose of identification of the direction of 
movement, can be decoded in a conventional manner and its data content can be further 
processed. 
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[0012] [0013] In a farther desim o f another preferred embodiment the method according 
to the present invention, data signals which are received at different receiving locations 
are not evaluated for the purpose of identification of the direction of movement until they 
have been decoded and their logical content defined. This desk nembodiment offers the 
particular advantage that no different conditions of the data signals need to be used to 
detect the direction of movement and to process the logical content of the data signals. 
Rati tolnstead . the data signals received at the receiving locations are decoded in a 
conventional manner and are then available for further processing, inparticula r e.^.. in a 
binary data processing unit. As one of these processing steps, the indicator for the 
direction of movement can then be defined in the data processing unit through evaluation, 
in particular^ of the temporal sequence in which individual data signals have been 
received at the receiving location and through comparison of their content. If, for 
example, a data signal, which can be allocated following decoding to a specific mobile 
data memory, is successively received at different receiving locations, it is possible to 
detect fi*om the temporal sequence of this reception whether the mobile data memory 
which transmits this data signal is moving away from or toward a receiving location. 

[00131 100141 Thi s desi mThe aforesaid embodiment of the method according to the 
present invention offers the further advantage that the logical content of data signals can 
be uniquely allocated to individual mobile data memories following decoding. As a 
result, it is then-possible to detect the direction of movement of a plurality of mobile data 
memories which successively or virtually simultaneously pass the receiving locations 
along the movement path. 
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[00141 rOOlSI Finall vF urlfaermore . an indicator for the direction of movement can also be 
defined by simultaneously using a plurality of the above-described methods dcGcribed 
above . The data signals can thus advantageously be evaluated simultaneously t^ing into 
account not only their field strength but also their logical data content which is available 
following decoding. 

10015] [0016] AnA advantageous n referred device tefor ea ^carrying out the method 
according to the present i nvention contain s comprises an adaptive receiver devi c e. 
Tbt swhich has at least two antennas which are disposed along the movement path of a 
mobile data memory and enable at least the reception of data signals. The antennas are 
connected to an evaluation unit which defines an indicator for the direction of movement 
of a mobile data memory firom the received data signals. A transceiver device, which 
contains the adaptive receiver device as a component, is advantageously provided for 
two-way exchange of data signals with mobile data memories. 

[0016] [0017] The method according to the invention and the device suitable for carrying 
it out can be used particularly advantageously in an identification system which has at 
least mobile data memories fitted to mobile goods, and in which data characterizing the 
relevant goods are stored in a mobile data memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] [0018] The present invention and further advantageous areas of th e same areig 
described i n greater detail with reference to the block diagrams shown in the figures 
briefly described b elow in connection with the fo llowing drawings , in which: 
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Figure U shows the block diagram o f illustrates a first tj^pieal-device, which 

is particularly advanlageouGly suited to carrying out the method according to the 
invention, and in which a mobile data memor y, by way of example, enters the detection 
area^; 

Figure 2a-= shows the block diagram of a farthe r illustrates another device 

suited to carrying out the method according to the inventio n, in which, to supplement tg 
the design shown in figure l. F i^re 1 in which adaptation of the data signals received at 
different receiving locations is additionally carried out, and in which a mobile data 
memory, by way of example, similarly enters the detection area^; and 

Figure 2h-, shows a block diagram largely correspondin g generallv 

corresponds to feur eFigure 2a, in whi c h , however, in c on tr a st to the condition of 
figuf eimlike Figure 2a, the mobile data memory has already partially passed through the 
detection area. 

DETAILED DESCRIPTION OF THE INVENTION 
[0018] {0019]-The block diagram in jkuf eFigure 1 shows, on the left-hand side, a typical 
mobile data memory MDS, which moves along a movement path 2 in a first direction VI, 
i.e. on the page plane fi:om top to bottom. The radiation area of the data signals 
transmitted by the mobile data memory MDS is represented in the example in 
figur eFigure 1 by a curved field line Smds. The received field strength of the data signals 
is intended to have a matching value along this field line. Corresponding field lines could 
be drawn in the form of rings inside or outside the field line Smds. These field lines 
would then represent higher or lower received field strength values. However, additional 
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field lines of this type are not shown in the figa ^Figure for the sake of gr e ater 
ete4t ¥simphcitv . 

[00191 f0020}-Figiire 1 furthermore shows, on the right-hand side, a receiver device ^ 
?hel tette fwhich contains , by way of example, four parallel channels Sarrr-Sd. Each 
channel contains an antenna alvrTzdl, which is disposed at a receiving location Pa— -Pd 
along the movement path 2. The reception ranges of the antennas al— -dl are similarly 
represented in figuf eFigure 1 by bubble-shaped field lines Ca— Cd. The sum of these 
"reception lobes" Ca— -Cd forms the detection area of the device 3. The arrangement 
shown in #gu3= eFigure 1 can also be referred to as an "adaptive antenna." Here, a specific 
number of equivalent antennas disposed along a movement path are , as it wer e , 
interconnected in one line. Their "reception lobes" Ca— -Cd ar e advantageously aligned 
and focused as accurately as possible md have a minimal overlap in relation to one 
another 

[00201 [0021] The antennas al— -dl receive the data signals transmitted by the mobile 
data memory MDS in the form of radio-fi-equency antenna signals fcaTrrrfzd. These 
signals are in each case fed to a receiver a2— -d2, which forms intermediate-firequency 
antenna signals fza— -fed therefi"om. These signals are fed to a processing unit 32, which 
synthesizes a processed summation data signal f s therefirom . This signal is finally 
decrypted in a demodulator 33 and is then available as a decoded, preferably digital, data 
stream fd for further processing. Preferably digital D igital computing units suitable for 
this purpose are not shown fiirther in the figiH=e sFigure for the sake of cla r i tv simplicitv. 
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r00211 [0022] I n tho cxamplo shown in figuroE i:^ 1, the data signals of the mobile data 
memory MDS are detected in the form of the four antenna signals fza-rr-r-fzd. The 
reception differs at the four receiving locations PaTrr^Pd due to the relative position of the 
mobile data memory MDS in relation to the individual antennas al— -dl . The reception 
is subject to changes due to the movement of the mobile data memory MDS along the 
movement path 2. If these changes in the reception of the data signals fca— fed are 
compared at the individual receiving locations Pa— Pd, an indicator V for the direction 
of movement of a mobile data memory MDS can be defmed therefrom. 

[00221 {0033f-According to a first desig n an embodiment of the method according to the 
invention, the indicator V for th e direction of movement can be defined through a 
comparison of changes in the received field strengths of the data signals at the receiving 
locations Pa— -Pd. As a result, in the example Ghov\ai in figure 1, the antenna signal fed 
of the antenna dl closest to the mobile data memory MDS has the greatest amplitude, 
whereas the antenna signal fca of the antenna ail^ fiirthest away from the mobile data 
memory^ has the smallest ampHtude. The ampHtudes of the antenna signals fcb and fee 
of the intermediate antennas bl and cl have corresponding intermediate values. If the 
mobile data memory MDS feeHrmoves along the movement path 2 in direction VI, the 
amplitude of the antenna signal fee of the antenna cl is maximized after a specific time, 
etc. These changes can be evaluated in such a way that an indicator for the direction of 
movement of the mobile data memory MDS is derived. 

[00231 [0024] In t he examplcA s shown in fieur cF igure 1, the intermediate-firequency 
antenna signals fza— -fzd are fed for this purpose to an evaluation unit 31, which 
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provides the indicator V for the direction of movement through comparison of the 
temporal sequence of the ampUtude values of the antenna signals from the individual 
receiving locations. If, in a different case (not shown), the movement of the mobile data 
memory were not parallel with but at a specific angle to the line of the antennas al— -dl, 
the indicator V would indicate the tangential component of the direction of movement. 

fOQ241 {003§fAccording to a further desigt ^embodiment of the method according to the 
present i nventio n abrcadv explained aboA^o , the indicator V for the direction of movement 



can also be defined through evaluation of the temporal sequence of the logical content of 
the data signals at the receiving locations PaTTTzPd. To do this, the received data signals 
fca— -fed are decoded and their logical content compared. It is particularly advantageous 
fenn this desirgft embodiment if the radiation diagrams of the antennas alrr^dl are 
aUgned and focused as accurately as possible along the movement path 2 of the mobile 
data memory MDS^; and^ if necessary, the radiation diagrams of the antennas al— dl 
additionally have an overlap in relation to one another which is limited as far as possible. 
In the example shown in figurcE i^g 1, the bubble-shaped field lines Ca— -Cd overlap 
one another only sUghtly. 

[00251 t002^The consequence of the application of this desig Bembodiment to the 
example shown in figufeR^^ 1 is that, due to the position of the mobile data memory 
MSD, decodable data signals can be detected if necessary only by the antennas dl and cl. 
Decoding can be carried out in turn in the evaluation unit 3 1 . If the data memory MSD 
moves in direction VI, decodable data signals can be detected, e.g.^ by the antennas cl 
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and bl . These changes in detectability can be evaluated by the evaluation unit 3 1 to form 
the indicator V for the direction of movement. 

r00261 [0027J I f, for exsmaple, in addition to the mobile data memory MSD, a second 
data memory MSDx were to move along the movement path 2 under certain 
circumstances in the opposite direction V2, i.e. in the page plane of firgweEig^ 1 from 
bottom to top, other antennas, in the example the e^ antennas al and bl, could receive 
its data signal, whereas the antennas dl and cl would receive the data signal of the data 
memory MSD. The evaluation unit 3 1 can distinguish between these data signals 
following decoding and allocate them to the corresponding mobile data memories MDS 
or MDSx on the basis of their logical content. It is thus possible to detect simultaneously 
the directions of movement of a pluraUty of data memories, in thc for example^ shown 
in li^Hf eFigure 1 the direction VI of the data memory MDS^ and the opposite direction 
V2 of the data memory MDSx. 

^00271 [0028] The devie ereceiver 3 can also be designed as a transceiver device for two- 
way exchange of data signals with mobile data memories. In such a case, the receiver 
device shown in Sgt^eEig^ 1 forms part of the entire device and each channel 3a— -3d 
would additionally contain transmitters to transmit data signals. For the sake of 
eteit vsimnhcitv these are not show n in the figures . 

[00281 [0029] A further desig nembodiment of the invention is cxplainc d described below 
with reference to figiu-es F igures 2a and 2b. Here, weighting factors ga— -gd are 
additionally derived, preferably in the evaluation unit 31, from the received field 
strengths Ca— -Cd of the data signals fca— -fed at the receiving locations Pa— -Pd in 
NY02:361 385.1 is 
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such a way that a higher or lower weighting factor is allocated to a data signal with a 
strong or weak received field strength. As alr e ady explained above, strong received 
signals are thereby further amplified, whereas weak received signals are fiuther 
attenuated, hi the example sho\TO in figure 2, F igure 2a, weighting units a3— -d3 are 
additionally provided for this purpose in each channel 3a— 3d, whereby the 
intermediate-frequency antenna signals fza— fzd are converted, by applying the 
weighting factors ga— -gd, into weighted data signals fga— -fagd. The latter are in turn 
fed to the processing unit 32, which synthesizes the processed simmiation data signal fs 
therefrom . This has a particularly high signal-to-noise ratio and can therefore be decoded 
in a particularly error-fi-ee manner in the demodulator 33. 

[0029] [0030] To explain this situation, on the one hand, thel he equal-sized, bubble- 
shaped field Unes CaTrr-Cd from figba ^Figure 1 are represented in the detection area 1 in 
fem eFigure 2a by broken lines^ and, o n th e other ha n d , the field lines Cga— -Cgd^ which 
are produced as a result of weighting, are represented by continuous lines. Since the 
reception of data signals of the mobile data memory MDS increasingly deteriorates from 
the antenna dl to the antenna al due to the distance relationships, the antenna signal of 
the antenna dl, for ex ample,! is evaluated as particularly strong and the antenna signal of 
the antenna al is evaluated as particularly weak. This causes an apparent swelling or 
shrinking of the field lines Cga— -Cgd compared with the original conditions Ca— -Cd. 
The weighting thus causes an apparent ch^ge in the reception ranges of the antennas 
alvT^dl . If the mobile data memory MDS moves within the detection area, the 
individual reception characteristics of the antennas apparently change as a result of the 

re-adjustment; ^effected by the weightings) of the amplitudes of the individual data 
NY02:361385.1 h 
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signals fga— -fgd. The resulting reception characteristic of all antennas thus appears to 
follow the mobile data memory MDS in its movement along the movement path 2. As 
abpaady-explained above, an arrangement of this type can also be referred to as an 
"adaptive antenna." 

[00301 {e034f Figure 2b shows , by way of oxomplo, the condition of the weighting which 
is set when the mobile data memory MDS moves. Here? the data memory is located in a 
position opposite the receiving locations Pb^rrrrPc and tiierefore opposite the antennas bl, 
cl. The data signals fgb, fgc are amphfication-weighted, whereas the data signals fga, 
fgd are attenuation-weighted. This results in the apparent swelling or shrinking of the 
reception characteristics Cgb, Cgc and Cga, Cgd shown in feaf eFigure 2b. 

r003n [0032] Tn the example shown in figur eF igure 2a, the weighted data signals fgd— 
fga thus contribute with decreasing weighting to the formation of the processed 
summation data signal fs. In the example shown in figure F igfure 2b, the weighted data 
signals fgb, fgc contribute accordingly with a higher weighting and the weighted data 
signals fga, fgd with a lower weighting to the formation of the processed summation data 
signal fs. On the other hand. Ihe The indicator for the direction of movement can also be 
advantageously defined through evaluation of the data signals weighted with the 
weighting factors, i.e.^ adapted. The selectivity of the detection of the direction of 
movement can also be improved thereby. 
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WE CLAIM : 

h A m e thod for-de t -©ctiiig the direction of inoveB i ei i it o f a mobil e diiia 

me mory (MDS) along a movement path (2), characterized in that 

L {a)-A method for detecting the direction of movement of a mobile data 
mgmo.i x (MDS) along a movem e nt path (2), characterized in tha t along a mo v ement oath. 
comprising detecting data signals (fca...fcd) of a mobile data memor y (MDS) are 
d e tected in at least two different receiving locations (Pa. . .Pd) along the movement 
path-Q^ . comparing c haiiczes in the data signals (fca. . .fed) are compared - a t the receiving 
iocations TPa. . .PdV and therefro m , and defining therefrom an indicator an indicator (V) is 
defined for the direction of inovfnient of a mobile data memor y (MDS).. 

(b) ete^-s iB the data-siffla Js (fca... fed) are compared ahthe 

reeelvinglocations (Pa. . >Pd), and therefi^om 

(e) an indicator (V) is defined for i he<\w^0^ie^<^i^-mmemmi''0f^ 

mobile da ta memer y (MDS). 

2. The method a s claimed i n according to claim 1 , characterized in 



tba lwherein the indicator (V) for the direction of movement i s defined throughb x 
compmson of changes in fee-received field strengths (Ca...Cd) of data signals (fca... f ed) 
at the receiving locations (Pa...Pd) . 

The m e th od as claimed in claim 1 or 2, characterized in that through 

(a) eefBfmf4s<^i^-eflfee4^e^^ . . Cd) of the data 

signals (fca.;; fed) a ^^the"^6wiBg4eealj<>m (Pa. . .Pd), weighting factors (ga; . .gd) are 
derived in such a way that 

NY02:361385.1 i6 
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1, A VThe method according to claim 2, w herein weighting factors are 
derived b y compa rison of the received field slreuRliis (Ca> , .Cd) of the data signalg 
rfca. . .fcd^ o f the data signals at th e receivin g locations (Pa. . .Pd), weighting factors 
(gn gd^ nrn dm veri in niich a wav tha t in such a wav that a higher or lower weighting 
factor (ga,..gd) is allocate d (fga,..fgd) to a data signal (fca..> fed) w ith a stronger or 
weaker received field strengt h (Ca...Cd) . 

4. The method as claimed i n according to claim 3, characterized in 
Aa twherein the indicator (V) for the direction of movement i s defined throughb ^ 
evaluation of the data signals (fga..«fgd) weighted with the weighting factors (ga.,,gd) . 

5 . The method as claimed in one of the preceding claims, characterized in 
tba ^according to claim L further comprising defining the indicator (V) for the direction of 
movement is defined throughb x comparison of th e data signals^ type of data signa ls 
(fca,>.fcd) at the receiving location s (Pa. > .Pd) . 

6. The method as claimed in one of the preceding claims, characterized in 
tba taccording to claim 1. fiirther comprising decoding the received data signals 

(foa. . .fed) ar e deood e d^ an d defining their logical conten t defined . 

7. The method as claimed in according to claim 6, characterized in 
to twherein the indicator (V) for the direction of movement i s defined throughb x 
evaluation of #te§ temporal sequence of the logical content of the data signals at the 
receiving locations 
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8. The method as claimed in according to claim 6 or 7, characterized in that^ a 
wherein the logical content of the data signals (fca.>>fcd) is allocated to mobile data 
memories-^^f&S). 

9; A device to carry out the method as claimed in one of the pr e c e ding 

claims, characterized by an adaptive receiver device (3) with 



s i g nal s (f za. . .fzd), w hich arc dkpeeed-a teng the movement path (2) of a mobile data 
memory (MDS), and with 

2, device for carrying out the method according to claim L comprising 

an adaptive receiver having at least two antennas at least two ant e imas TaL . ^dl^l at least 
for the reception of data signals (fza. . .fzd). w hich arc disposed along the movement path 
(2) of a mobile data memory (MPS), and wit h a movement path of a mobile data memorv, 
and an evaluation unit (31), w hich is connected to the antennas (aL.^dl) and which 
defines an indicator (V)-for the direction of movement of a mobile data memor y (MBS) 
fi*om the data signals (fza,>,fzd). 

1 0. The device as claimed i n accordingjo claim 9, characterize d further 



b vcomprising a transceiver devi c e for two— way exchange of data signals with mobile 
data memories (MDSl and which contains the adaptive receiver device-^^. 

1 1 . The device as claimed in according to claim 9 or 1 0, characterized hy2 ^ 
wherein the antennas (aL..dl) l iave whes eantenna radiation diagrams jvhich are aligned 
and focused as accurate ly a s po ss ib le along the movement path (2)of mobile data 
memories (MBS) . 
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12. The device as claimed in according to claim 11, characterized in 
^^a twherein the radiation diagrams of the antennas (al . . .dl) have an overlap in relation 
to one another which is as limited as possible. 

1 3 . The use of athe method as claimed in one of ciaims according to claim 1 to 
8-in an identification system which at least ha sh aying_a mobile data memories 
M&S 4memorv attached to mobile goods, whereby data characterizing the respective 
goods are stored m athe mobile data memory-(M©S). 

14. The us e of a device as claimed in one of ciaims according to claim 9 tefor 
4^use in an identification system which at least ha sh aving a mobile data memo ri es 
(MDS) m emorv attached to mobile goods, whereby data characterizing the respective 
goods are stored in athe mobile data memory-(MDS). 



NY02:361385.1 

comparison 



19 



A34854-PCT-USA (071308.0279) 

PATENT 



ABSTRACT OF THE DISCLOSURE 
In at least two different receiving locations (PaTT::rPd) along the movement path 
(2) of a mobile data memory (MDS), data signals (fcaTT^zfcd) of the data memory are 
detected, the changes in the data signals relative to the receiving locations are compared, 
and an indicator (V) for the direction of movement is defined therefrom. The indicator is 
advantageously defined through comparison of the received field strengths or the 
temporal sequence of the logical content or the type of the data signals at the receiving 
locations. 
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Description 

Method ^nd device for de tecting ttie riireation of rnQYemerit^ 
o f a mobile data ^ meTnors£.,.___ p_articular^ in an 
identification system 

In stationary production and conveyance systems, a 
multiplicity of objects or goods must normally be moved 
as quickly and freely as possible with the aid of 
technical conveyance devices, e.g. conveyor belts. The 
objects may be of varying types, e.g. packages in a 
dispatch device, assembly parts in a production system, 
items of luggage in a conveyance system and many more. 
Here, it is normally necessary to detect quickly and 
unhindered, at specific locations in the system, e.g. the 
type and condition of the objects currently in the 
physical vicinity of these locations. To do this, the 
objects are, on the one hand, provided with mobile data 
memories which, for example, contain data characterizing 
the type and current condition of the objects. On the 
other hand, stationary communications devices are placed 
at specific locations in the system and are usually 
connected to a central data processing device. The 
communications devices enable at least contactless 
reception of data signals which are transmitted by the 
mobile data memories via a usually radio-based data 
transmission path. Depending on the system type, the 
communications devices may be purely receiver devices or 
transceiver devices which enable two-way exchange of data 
signals with the mobile data memories. 



A system for contactless detection of data signals of the 
type described above is also referred to as an 
identification system. If, for example, in a production 
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process, objects provided with mobile data memories 
moved into the vicinity of a selected location, 
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receiver or transceiver device located there can detect, 
in a contact less manner, data 
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signals from the mobile data memories of those objects 
which are currently located within its detection area. 
The data contained in these data signals can be decoded 
with the aid of a higher-order central data processing 
5 device and evaluated for different purposes, e.g. to 
track the movement of the objects provided with the 
mobile data memories and, for example, depending thereon, 
to control operating means of the relevant technical 
system. The data can also be updated and then sent back 
10 to the mobile data memories in the form of data signals. 

In technical systems, individual goods may have different 
directions of movement in the flow of goods. In practice, 
goods may, under certain circumstances, be moved by one 

15 or more conveyance devices in one direction or in the 
opposite direction. Thus, goods may, at a specific 
location, e.g. at a gate, move into a production device, 
or, for example, leave this device at the same location 
after processing. If the direction of movement of 

20 individual goods can be detected at such locations, 
further parts of the production device can be controlled 
with this information. 

The direction of movement of goods has hitherto normally 
25 been determined in technical systems with the aid of 
light barriers, switching means and the like. This, on 
the one hand, is expensive, since, for example, on 
conveyance means, additional, normally electromechanical, 
components need to be attached, which serve exclusively 
30 to detect the direction of movement. However, a further 
perceived disadvantage is that it is thus possible only 
to detect the direction of movement of flows of goods 
which are as similar as possible. In such arrangements, a 
particular problem occurs if the direction of movement of 
35 individual goods is to be detected. In conventional 
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condition of individual goods and 
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their direction of movement and to relate them to one 
another . 

The object of the invention is to indicate a method and a 
5 device with which the direction of movement of mobile 
data memories can be detected in a contactless manner 
and, as far as possible, without additional outlay in 
terms of technical components. 

10 This object is achieved with the method and devices 
indicated in the claims. Advantageous further designs of 
the invention are contained in the further subclaims. 

In the method according to the invention, in at least two 
15 different receiving locations along the movement path of 
a mobile data memory, data signals of said memory and 
changes in these data signals are detected at or relative 
to the receiving locations. An indicator for the 
direction of movement of the mobile data memory can be 
2 0 defined from a comparison of these parameters. 

The advantage of the method according to the invention is 
that the direction of movement is detected exclusively 
using data signals which the mobile data memories 

25 transmit for the purpose of communicating with a receiver 
or transceiver device. This is particularly advantageous, 
since the data signals can thus be used in a dual manner, 
i.e., on the one hand, as a carrier for data and, on the 
other hand, as a medium for identification of a direction 

30 of movement. If data signals of this type are received in 
at least two receiving locations positioned along the 
movement path of the data memories, the direction of 
movement of the data memories can be detected from the 
comparison of changes in these data signals. No 
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systems, it is not immediately possible to detect 
simultaneously at least 
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required. Rather, the direction of movement can be 
detected in addition to the data 
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additional separate components, e.g. light barriers and 
the like, are thus 
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exchange between mobile data memories and a receiver or 
transceiver device in a contact less, all -electronic 
manner . 

5 In a first design of the method according to the 
invention, the indicator for the direction of movement is 
defined through a comparison of changes in the received 
field strengths of a data signal at the receiving 
locations. The data content of the data signal is 
10 irrelevant here. Rather, through comparisons, 
particularly of the increases and decreases in the 
received field strengths of the data signal in at least 
two receiving locations, it is possible to detect whether 
■S the mobile data memory which transmits this data signal 

□ 15 is moving away from or toward a receiving location. 
•Jt Following evaluation of the received field strengths, the 
m data signal can be decoded in a conventional manner and 
^ the data content can be further processed. 

W 2 0 In a further design of the method according to the 
invention, weighting factors are derived through a 

□ comparison of the received field strengths of the data 
•"^ signals at the receiving locations in such a way that a 

high or low weighting factor is allocated to a data 
25 signal which has a strong or weak received field 
strength. The result of this is that data signals from 
those receiving locations which are close to the mobile 
data memory and thus have high reception quality are 
further amplified, whereas the data signals from 
3 0 receiving locations which are further away from the 
mobile data memory and thus have lower reception quality 
are further attenuated. The signal-to-noise ratio and 
therefore reception quality are thus improved. 
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signals by means of weighting 
two ways . On the one 
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hand, in a downstream evaluation unit, using all 

instantaneously available data signals from the 
individual receiving locations and taking 
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into account their weighting, an optimum summation data 
signal can be synthesized which has the highest possible 
signal-to-noise ratio and can thus be decoded as far as 
possible without errors. On the other hand, the indicator 
5 for the direction of movement can also be advantageously 
defined through evaluation of the data signals and 
weighted with the weighting factors, i.e. adapted. The 
selectivity of the direction of movement detection can 
thereby be improved. 

10 

In a further design of the method according to the 
invention, the indicator for the direction of movement 
can be defined through a comparison of the type of data 
□ signals. Here, a receiver or transceiver device can, in 

15 particular, evaluate whether the data signals received at 
\| the receiving locations are external signals or user data 

1^ signals. By tracking the reception of a data signal at 

the individual receiving locations, its type having been 
Q identified in particular as a user data signal, it is 

:SJ 20 similarly possible to detect whether an associated mobile 
■M data memory is moving away from or toward a receiving 

location. In this case also, a data signal, following 
evaluation of its type for the purpose of identification 
of the direction of movement, can be decoded in a 
25 conventional manner and its data content can be further 
processed. 

In a further design of the method according to the 
invention, data signals which are received at different 

3 0 receiving locations are not evaluated for the purpose of 
identification of the direction of movement until they 
have been decoded and their logical content defined. This 
design offers the particular advantage that no different 
conditions of the data signals need to be used to detect 

3 5 the direction of movement and to process the logical 
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content of the data signals. Rather, the data signals 
received at the receiving locations are decoded in a 
conventional manner and are 
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then available for further processing, in particular in a 
binary data 
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processing unit. As one of these processing steps, the 
indicator for the direction of movement can then be 
defined in the data processing unit through evaluation, 
in particular of the temporal sequence in which 
5 individual data signals have been received at the 
receiving location and through comparison of their 
content. If, for example, a data signal, which can be 
allocated following decoding to a specific mobile data 
memory, is successively received at different receiving 
10 locations, it is possible to detect from the temporal 
sequence of this reception whether the mobile data memory 
which transmits this data signal is moving away from or 
toward a receiving location. 

15 This design of the method according to the invention 
offers the further advantage that the logical content of 
data signals can be uniquely allocated to individual 
mobile data memories following decoding. As a result, it 
is then possible to detect the direction of movement of a 

2 0 plurality of mobile data memories which successively or 

virtually simultaneously pass the receiving locations 
along the movement path. 

Finally, an indicator for the direction of movement can 
25 also be defined by simultaneously using a plurality of 
the methods described above. The data signals can thus 
advantageously be evaluated simultaneously taking into 
account not only their field strength but also their 
logical data content which is available following 
30 decoding. 

An advantageous device to carry out the method according 
to the invention contains an adaptive receiver device. 
This has at least two antennas which are disposed along 

3 5 the movement path of a mobile data memory and enable at 
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least the reception of data signals. The antennas are 
connected to an evaluation unit which defines an 
indicator for the direction of 
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movement of a mobile data memory from the received data 
signals. A 
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transceiver device, which contains the adaptive receiver 
device as a component, is advantageously provided for 
two-way exchange of data signals with mobile data 
memories. 

5 

The method according to the invention and the device 
suitable for carrying it out can be used particularly 
advantageously in an identification system which has at 
least mobile data memories fitted to mobile goods, and in 
10 which data characterizing the relevant goods are stored 
in a mobile data memory. 

The invention and further advantageous areas of the same 
are described in detail with reference to the block 
15 diagrams shown in the figures briefly described below, in 

shows the block diagram of a first typical 
device, which is particularly advantageously 
suited to carrying out the method according to 
the invention, and in which a mobile data 
memory, by way of example, enters the 
detection area. 



-.fi 



20 



which: 



Figure 1 : 



25 Figure 2a: shows the block diagram of a further device 

suited to carrying out the method according to 
the invention, in which, to supplement the 
design shown in figure 1, adaptation of the 
data signals received at different receiving 

30 locations is additionally carried out, and in 

which a mobile data memory, by way of example, 
similarly enters the detection area, and 
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Figure 2b: shows a block diagram largely corresponding to 
figure 2a, in which, however, in contrast to 
the condition of figure 2a, the mobile 
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data memoiiY has already partially passed 
through the detection area. 
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The block diagram in figure 1 shows, on the left-hand 
side, a typical mobile data memory MDS, which moves along 
a movement path 2 in a first direction VI, i.e. on the 
page plane from top to bottom. The radiation area of the 
5 data signals transmitted by the mobile data memory MDS is 
represented in the example in figure 1 by a curved field 
line Smds. The received field strength of the data 
signals is intended to have a matching value along this 
field line. Corresponding field lines could be drawn in 
10 the form of rings inside or outside the field line Smds, 
These field lines would then represent higher or lower 
received field strength values. However, additional field 

;^ lines of this type are not shown in the figures for the 

O sake of greater clarity. 

9 15 

Ci Figure 1 furthermore shows, on the right-hand side, a 

\U receiver device 3. The latter contains, by way of 

example, four parallel channels 3a...3d. Each channel 
Q contains an antenna al...dl, which is disposed at a 

.;£f 2 0 receiving location Pa...Pd along the movement path 2. The 
reception ranges of the antennas al...dl are similarly 
represented in figure 1 by bubble-shaped field lines 
Ca...Cd. The sum of these "reception lobes" Ca...Cd forms the 
detection area of the device 3 . The arrangement shown in 
25 figure 1 can also be referred to as an "adaptive 
antenna". Here, a specific number of equivalent antennas 
disposed along a movement path are, as it were, 
interconnected in one line. Their "reception lobes" Ca...Cd 
are advantageously aligned and focused as accurately as 
3 0 possible and have a minimal overlap in relation to one 
another. 



The antennas al...dl receive the data signals transmitted 
by the mobile data memory MDS in the form of radio- 
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fca...fzd. These signals are in 
receiver a2...d2, which forms 
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intermediate -frequency antenna signals fza...fzd therefrom. 
These signals are fed to a 
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processing unit 32, which synthesizes a processed 
summation data signal fs therefrom. This signal is 
finally decrypted in a demodulator 33 and is then 
available as a decoded, preferably digital, data stream 
5 fd for further processing. Preferably digital computing 
units suitable for this purpose are not shown further in 
the figures for the sake of clarity. 

In the example shown in figure 1, the data signals of the 
10 mobile data memory MDS are detected in the form of the 
four antenna signals fza...fzd. The reception differs at 
the four receiving locations Pa...Pd due to the relative 
position of the mobile data memory MDS in relation to the 
individual antennas al...dl . The reception is subject to 
15 changes due to the movement of the mobile data memory MDS 
along the movement path 2. If these changes in the 
reception of the data signals fca...fcd are compared at the 
individual receiving locations Pa...Pd, an indicator V for 
the direction of movement of a mobile data memory MDS can 

2 0 be defined therefrom. 

According to a first design of the method according to 
the invention, the indicator V for the direction of 
movement can be defined through a comparison of changes 
25 in the received field strengths of the data signals at 
■ the receiving locations Pa...Pd. As a result, in the 
example shown in figure 1, the antenna signal fed of the 
antenna dl closest to the mobile data memory MDS has the 
greatest amplitude, whereas the antenna signal fca of the 

3 0 antenna al furthest away from the mobile data memory has 

the smallest amplitude. The amplitudes of the antenna 
signals fcb and fee of the intermediate antennas bl and 
cl have corresponding intermediate values. If the mobile 
data memory MDS then moves along the movement path 2 in 
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direction VI, the amplitude of the antenna signal fee of 
the antenna cl is maximized 
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after a specific time, etc. These changes can be 
evaluated in such a way that an indicator for 




m 
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the direction of movement of the mobile data memory MDS 
is derived. 

In the example shown in figure 1, the intermediate- 
5 frequency antenna signals fza...fzd are fed for this 
purpose to an evaluation unit 31, which provides the 
indicator V for the direction of movement through 
comparison of the temporal sequence of the amplitude 
values of the antenna signals from the individual 
10 receiving locations. If, in a different case (not shown), 
the movement of the mobile data memory were not parallel 
with but at a specific angle to the line of the antennas 
al...dl, the indicator V would indicate the tangential 
component of the direction of movement. 

15 

According to a further design of the method according to 
the invention already explained above, the indicator V 
for the direction of movement can also be defined through 
evaluation of the temporal sequence of the logical 

2 0 content of the data signals at the receiving locations 
Pa...Pd. To do this, the received data signals fca...fcd are 
decoded and their logical content compared. It is 
particularly advantageous for this design if the 
radiation diagrams of the antennas al...dl are aligned and 

25 focused as accurately as possible along the movement path 
2 of the mobile data memory MDS, and, if necessary, the 
radiation diagrams of the antennas al...dl additionally 
have an overlap in relation to one another which is 
limited as far as possible. In the example shown in 

30 figure 1, the bubble-shaped field lines Ca...Cd overlap one 
another only slightly. 

The consequence of the application of this design to the 
example shown in figure 1 is that, due to the position of 
35 the mobile data memory MSD, decodable data signals can be 
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detected if necessary only by the antennas dl and cl. 
Decoding can be carried out in turn in the evaluation 
unit 31. If the data memory MSD moves 
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in direction VI, decodable 
e.g, by the antennas cl and 



10a - 

data signals can be detected, 
bl . These changes in 
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detectability can be evaluated by the evaluation unit 31 
to form the indicator V for the direction of movement. 

If, for example, in addition to the mobile data memory 
MSD, a second data memory MSDx were to move along the 
movement path 2 under certain circumstances in the 
opposite direction V2, i.e. in the page plane of figure 1 
from bottom to top, other antennas, in the example the 
antennas al and bl, could receive its data signal, 
whereas the antennas dl and cl would receive the data 
signal of the data memory MSD. The evaluation unit 31 can 
distinguish between these data signals following decoding 
and allocate them to the corresponding mobile data 
memories MDS or MDSx on the basis of their logical 
content. It is thus possible to detect simultaneously the 
directions of movement of a plurality of data memories, 
in the example shown in figure 1 the direction VI of the 
data memory MDS and the opposite direction V2 of the data 
memory MDSx. 

The device 3 can also be designed as a transceiver device 
for two-way exchange of data signals with mobile data 
memories. In such a case, the receiver device shown in 
figure 1 forms part of the entire device and each channel 
3a...3d would additionally contain transmitters to transmit 
data signals. For the sake of clarity these are not shown 
in the figures. 

A further design of the invention is explained with 
3 0 reference to figures 2a and 2b. Here, weighting factors 
ga...gd are additionally derived, preferably in the 
evaluation unit 31, from the received field strengths 
Ca...Cd of the data signals fca...fcd at the receiving 
locations Pa...Pd in such a way that a higher or lower 
35 weighting factor is allocated to a data signal with a 
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strong or weak received field strength. As already 
explained above, strong received signals are thereby 
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further amplified, whereas weak received signals 
further attenuated. In the example shown in figure 
weighting units 
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a3...d3 are additionally provided for this purpose in each 
channel 3a...3d, whereby the intermediate -frequency antenna 
signals fza-fzd are converted, by applying the weighting 
factors ga...gd, into weighted data signals fga...fagd. The 
latter are in turn fed to the processing unit 32, which 
synthesizes the processed summation data signal fs 
therefrom. This has a particularly high signal-to-noise 
ratio and can therefore be decoded in a particularly 
error-free manner in the demodulator 33. 



To explain this situation, on the one hand, the equal - 
sized, bubble-shaped field lines Ca...Cd from figure 1 are 
represented in the detection area 1 in figure 2a by 
3 broken lines and, on the other hand, the field lines 

15 Cga...Cgd, which are produced as a result of weighting, are 
represented by continuous lines. Since the reception of 
data signals of the mobile data memory MDS increasingly 
deteriorates from the antenna dl to the antenna al due to 
the distance relationships, the antenna signal of the 
2 0 antenna dl, for example, is evaluated as particularly 
strong and the antenna signal of the antenna al is 
evaluated as particularly weak. This causes an apparent 
swelling or shrinking of the field lines Cga...Cgd compared 
with the original conditions Ca...Cd. The weighting thus 
25 causes an apparent change in the reception ranges of the 
antennas al,..dl . If the mobile data memory MDS moves 
within the detection area, the individual reception 
characteristics of the antennas apparently change as a 
result of the re-adjustment, effected by the weighting, 
30 of the amplitudes of the individual data signals fga...fgd. 
The resulting reception characteristic of all antennas 
thus appears to follow the mobile data memory MDS in its 
movement along the movement path 2 . As already explained 
above, an arrangement of this type can also be referred 
35 to as an ^'adaptive antenna'' . 
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Figure 2b shows, by way of example, the condition of the 
weighting which is set when the mobile data memory MDS 
moves. Here, the data memory is located in a position 
opposite the 
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receiving locations Pb,...Pc and therefore the antennas bl, 
cl. The data signals fgb, fgc are amplification-weighted, 
whereas the data signals fga, fgd are attenuation- 
weighted. This results in the apparent swelling or 
shrinking of the reception characteristics Cgb, Cgc and 
Cga, Cgd shown in figure 2b. 

In the example shown in figure 2a, the weighted data 
signals fgd...fga thus contribute with decreasing weighting 
to the formation of the processed summation data signal 
fs. In the example shown in figure 2b, the weighted data 
signals fgb, fgc contribute accordingly with a higher 
weighting and the weighted data signals fga, fgd with a 
lower weighting to the formation of the processed 
summation data signal fs. On the other hand, the 
indicator for the direction of movement can also be 
advantageously defined through evaluation of the data 
signals weighted with the weighting factors, i.e. 
adapted. The selectivity of the detection of the 
direction of movement can also be improved thereby. 
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1. A method for detecting the direction of movement of a 
mobile data memory (MDS) along a movement path (2) , 
5 characterized in that 



10 



a) data signals {fca...fcd) of a mobile data memory (MDS) 
are detected in at least two different receiving 
locations (Pa...Pd) along the movement path (2) , 

b) changes in the data signals (fca...fcd) are compared at 
the receiving locations {Pa...Pd) , and therefrom 



c) an indicator (V) is defined for the direction of 
15 movement of a mobile data memory (MDS) . 

2. The method as claimed in claim 1, characterized in 
that the indicator (V) for the direction of movement is 
defined through comparison of changes in the received 

20 field strengths (Ca...Cd) of data signals (fca...fcd) at the 
receiving locations (Pa.,.Pd) . 

3, The method as claimed in claim 1 or 2, characterized 
in that through 



25 



30 



a) comparison of the received field strengths (Ca...Cd) of 
the data signals (fca...fcd) at the receiving locations 
(Pa...Pd) , weighting factors (ga...gd) are derived in such 
a way that 

b) a higher or lower weighting factor (ga...gd) is 
allocated (fga...fgd) to a data signal (fca...fcd) with a 
stronger or weaker received field strength (Ca...Cd) . 
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4. The method as claimed in claim 3, characterized 
that the indicator (V) for the direction of movement 
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defined through evaluation of the data signals (fga...fgd) 
weighted with the weighting factors (ga...gd) . 
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5. The method as claimed in one of the preceding claims, 
characterized in that the indicator (V) for the direction 
of movement is defined through comparison of the type of 
data signals (fca...fcd) at the receiving locations 

5 (Pa...Pd) . 

6. The method as claimed in one of the preceding claims, 
characterized in that the received data signals (fca...fcd) 
are decoded and their logical content defined. 

10 

7. The method as claimed in claim 6, characterized in 
M that the indicator (V) for the direction of movement is 
S . defined through evaluation of the temporal sequence of 
Q the logical content of the data signals at the receiving 
'^t 15 locations (Pa...Pd) . 

^ 8. The method as claimed in claim 6 or 7, characterized 

1==^^^ in that the logical content of the data signals (fca...fcd) 

UJ is allocated to mobile data memories (MDS) . 

2 0 

□ 9. A device to carry out the method as claimed in one of 

the preceding claims, characterized by an adaptive 
receiver device (3) with 



25 a) at least two antennas (al...dl) at least for the 
reception of data signals (f za...f zd) , which are 
disposed along the movement path (2) of a mobile data 
memory (MDS) , and with 

3 0 b) an evaluation unit (31) , which is connected to the 
antennas (al...dl) and which defines an indicator (V) 
for the direction of movement of a mobile data memory 
(MDS) from the data signals (fza...f zd) . 
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10. The device as claimed in claim 9, characterized by 
transceiver device for two-way exchange of data signal 
with 
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mobile data memories (MDS) , which contains the adaptive 
receiver device (3) . i' 

11. The device as claimed in claim 9 or 10, characterized 

5 by antennas (al...dl) whose radiation diagrams are aligned :i 
and focused as accurately as possible along the movement ;; 
path (2) of mobile data memories (MDS) . 

12. The device as claimed in claim 11, characterized in 
10 that the radiation diagrams of the antennas (al...dl) have 

an overlap in relation to one another which is as limited i; 
as possible. 

I;! ■ 

13. The use of a method as claimed in one of claims 1 to 
15 8 in an identification system which at least has mobile 

data memories (MDS) attached to mobile goods, whereby \\ 

data characterizing the respective goods are stored in a 

mobile data memory (MDS) . Ii| 

20 14, The use of a device as claimed in one of claims 9 to ij 

12 in an identification system which at least has mobile hi 

data memories (MDS) attached to mobile goods, whereby n 
data characterizing the respective goods are stored in a 

mobile data memory (MDS) . H 
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Method and device for detecting the direction of movement 
of a mobile data memory, particularly in an 
5 identification system 

In at least two different receiving locations (Pa...Pd) 
along the movement path (2) of a mobile data memory 
(MDS) , data signals (fca...fcd) of the data memory are 

10 detected, the changes in the data signals relative to the 
receiving locations are compared, and an indicator (V) 
for the direction of movement is defined therefrom. The 
indicator is advantageously defined through comparison of 
the received field strengths or the temporal sequence of 

15 the logical content or the type of the data signals at 
the receiving locations. 
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Anmeldung liegt, fur die Prioritat beansprucht wird. 
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the specification of which 
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